QUESTION: In the ageing European population, the proportion of interventions by the emergency medical services (EMS) for elderly patients is increasing, but little is known about the recent trend of EMS interventions in nursing homes. The aim of this analysis was to describe the evolution of the incidence of requests for prehospital EMS interventions for nursing home residents aged 65 years and over between 2004 and 2013. METHODS: A prospective population-based register of routinely collected data for each EMS intervention in the Canton of Vaud. Linear time trends of incidence of requests to the EMS in nursing homes were calculated and stratified by age categories. RESULTS: The number of ambulance interventions in nursing homes for people aged 65 years and over (65+) increased by 68.9% (1124-1898) between 2004 and 2013. A significant linear increase of the annual incidence of requests to EMS per 1,000 nursing home residents was found for people aged 65-79 (10.2, 95% confidence interval [CI] 6.2-14.2), [80][81][82][83][84][85][86][87][88][89]. EMS interventions in nursing home residents who required an emergency physician increased during the same period by 205.6% (from 106 to 324), representing an increase from 2% to 7% of all emergency physician interventions in the Canton. CONCLUSIONS: Our results confirmed an important increase in the incidence of EMS interventions in nursing homes during the last decade, far exceeding the actual increase of the nursing home population during the same period. This evolution represents an important opportunity to reconsider the EMS missions in the context of an ageing society.
Introduction
Population ageing is a major concern in industrialised countries, fostered by an increase in life expectancy and by a decrease in birth rate [1, 2] . These trends are particularly noticeable for the oldest elderly patients aged 85 years and over [3] . In European countries, ageing of the population induces a concurrent increase in the number of nursing home residents (NHRs) [1, 4] . In England, five out of every thousand people are now living in a nursing home and the trend predicts a progressive increase in the following years [5] . NHRs aged 65 years and over (65+ yr) are particularly vulnerable, present multiple chronic conditions and require frequent hospital admissions [6, 7] . Concurrently, the management of acute situations involving elderly NHRs is complicated by the increasingly limited availability of general practitioners, the limited emergency skills of nursing home personnel and the lack of preparedness of prehospital emergency professionals [8, 9] . Thus, for these patients, the prehospital emergency medical services (EMS) are frequently the only way to access acute care and often constitute the best pathway to the hospital. The consequence is a progressive increase in EMS interventions in nursing homes and an almost systematic transfer of these patients to the hospital emergency department (ED), resulting in an increase in ED visits by these elderly patients [3, 10] . In Europe, the proportion of interventions by EMS for elderly patients is increasing [11] [12] [13] . This has been emphasised in a recent study performed in the Canton of Vaud, Switzerland, showing a 44.9% increase of EMS interventions over 10 years for patients aged 80 years and over [14] . Nevertheless, nothing is known about the actual trend of EMS interventions in nursing homes over the last decade. Assessing this evolution, together with identifying NHRs' actual needs, is, however, of major importance regarding its impact on the required competencies and skills of EMS professionals. The aim of this study was to describe the evolution of the incidence of requests to prehospital EMS interventions (ambulances, respectively emergency physicians) for NHRs aged 65 years and over, in a Swiss Canton between 2004 and 2013.
Methods

Study design and setting
A prospective population-based register of routinely collected data for each EMS intervention in the Canton of Vaud (approximately 750,000 inhabitants), in the western part of Switzerland, was analysed for the period 2004 and 2013. Trained nurses and paramedics coordinate prehospital EMS, from a sole dispatch centre, using specific keywordbased dispatch protocols. Ambulances with paramedics are the primary response element of the EMS. In addition, emergency physicians (EPs) may be sent on-site by ground (emergency resuscitation vehicles) or by air (rescue helicopter), particularly in life-threatening situations, such as cardiac arrest, major trauma, respiratory distress, unconsciousness or other life-threatening emergencies, or at the request of the paramedics already on site. Six emergency resuscitation vehicles are positioned in six regional hospitals around the canton and one is located in the Lausanne University hospital. They are typically dispatched to urban and suburban areas, whereas the rescue helicopter (located in the Lausanne area) is mainly dedicated to life-threatening emergencies occurring in rural and mountainous areas. None of the interventions for a NHR required a rescue helicopter.
Patients are transported either to the regional hospitals of the Canton, or to the Lausanne University Hospital, depending on the severity of the pathologies and the proximity of the hospital. The Lausanne University Hospital functions as a tertiary reference centre, as well as a primary community hospital for the Lausanne area.
Databases and variables
Regulation data were collected and recorded in the information system of the dispatch centre. Ambulance reports comprise complementary data (date, place, timing, main reason for the intervention), evaluation of the patient on site (age, gender, severity, life-saving measures), and action undertaken (e.g. transport to the hospital, call to the EP, resuscitation, death). A set of these data was provided by the State Healthcare Authorities to the Institute of Social and Preventive Medicine for control, validation and analysis. Prehospital severity was recorded according to the National Advisory Committee for Aeronautics (NACA) scale. NACA scores of 4 or more imply potentially life-threatening injuries [15] . For EP interventions, reports contain a description of prehospital life-saving measures, procedures or interventions on site (medico-legal procedure, resuscitation with transport to the ED, on-site urgent care, clinical examination, unsuccessful resuscitation, death pronouncement), as well as the diagnosis and outcomes systematically col- lected at 48 hours after ED admission. The evolution of the number of NHRs in the Canton of Vaud was collected through the State healthcare statistics for the same time period. The annual numbers of patients admitted to the ED of the main hospital (Lausanne University Hospital) were also collected through the Lausanne University ED annual reports.
Statistical analysis
All ambulances or EP interventions for NHRs aged 65 years and over were analysed. Variables considered were age, gender, severity, procedures and interventions on site, 48-hour outcome and 48-hours diagnosis categories. Ambulances or EP interventions at home for patients aged 65+ years were also described. The age-specific incidence of requests to EMS was calculated as the number of interventions per 1,000 NHRs per year. Incidence calculations were stratified by age categories (65-79, 80-89, >90). Linear trends of incidence were analysed over years. Linear regressions were performed to estimate slope parameters (95% confidence interval [CI]) of the relationship between incidence and year within age categories. In all analyses, differences were considered statistically significant at p <0.05 (two-tailed). Statistical analyses were conducted using Stata Version 13.1 (StataCorp LP, College Station, TX, USA). 1 Non-specific complaints: nonspecific abdominal pain, nontraumatic pain, general condition impairment, "home care impossible" 2 Thermal injuries: burns, hypothermia, electric injuries, drowning 3 Diagnoses not listed above National Advisory Committee for Aeronautics (NACA) score: This scale is divided into 7 categories: NACA 0 (no injury), 1 (slight injury, no medical intervention required), 2 (light-to-moderately heavy injury, ambulatory medical clarification necessary), 3 (heavy, but not life-threatening injury or illness, stationary treatment necessary, and frequently also local emergency medical measures), 4 (heavy injury, for which the short-term development of a life threat cannot be excluded), 5 (acute lethal danger), 6 (resuscitation), 7 (death). The increase of EP interventions for NHRs resulted from a global increase of 2% to 7% of total EP interventions in the Canton de Vaud. An increasing trend in incidence of requests to an ambulance was observed for NHRs of all categories of age (table  5) . This annual linear increase in incidence per 1,000 NHRs was significant for all age categories (table 5) , and was particularly noticeable for NHRs aged 80-89 years (16.5, 95% CI 14.0-19.0). A concomitant and similar significant linear increase in the incidence of requests to an EP was observed to a lesser degree for all age categories ( fig. 1 ). NHRs requiring an ambulance or an EP were mostly women (68.5%). The main reasons for ambulance interven- 
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Swiss Med Wkly. 2015;145:w14126 tions were related to trauma (34.0%), respiratory distress (12.0%), nonspecific complaints (11.4%) and cardiovascular problems (9.6%). Compared with ambulance interventions at home for people aged 65+, this repartition exhibited an over-representation of trauma (19.3% vs 34.0%). Prehospital severity scores, according to the NACA scale, were stable over the period, with 14.2% of the NHRs exhibiting a life-threatening condition (NACA score >= 4, table 1). For NHRs requiring an EP, the most frequent medical interventions were described as urgent care in 63.7% and as clinical examination only in 27.4%. Resuscitation or advanced life support procedures occurred in 3.8%. These results were similar for patients over 65 years requiring an EP at home, except for a higher proportion of resuscitation procedures (5.3%) related to cardiac arrests. At 48 hours, 65.9% of the NHRs requiring an EP were admitted to a hospital and only 11.1% returned to the nursing home after the ED. The diagnosis categories collected at 48 hours after ED admission were mainly related to cardiovascular (43.7%), pulmonary (19.7%) and neurological problems (15.4%). Compared to EP interventions at home for people aged 65+, NHRs requiring an EP were older, exhibited more severe NACA scores and more frequently had pulmonary or neurological problems. The global mortality over the period (on site, during transport and in hospital) was 14.3%, with a trend toward a non-significant increase over the period. This mortality rate was similar for patients requiring an EP at home (14.8%).
Discussion
Major increase of EMS interventions in nursing homes
This study revealed an important, significant and sustained increase in the incidence of ambulance interventions (+68.9%) and EP interventions (+205%) in nursing homes during the last ten years in the Swiss Canton of Vaud. These increases were disproportionate in comparison with the actual increase in the nursing home population between 2004 and 2013 (+9.7%) and far exceed the increase of the overall prehospital EMS activity for elderly patients during the period. To the best of our knowledge, this is the first study to report such results overt a 10-year period in a European country.
Figure 1
Evolution of the annual incidence of requests to ambulance or emergency physicians(EPs) per 1,000 nursing home residents in the Canton of Vaud, by age category.
Possible explanations
What could be the reasons that may explain such a trend?
The increase in the number of NHRs requiring an EMS intervention could reflect a mixed effect of changes in residents' characteristics, nursing home staff care delivery, as well as a possible correction of prior EMS underuse, promoted by the recent public education campaigns about stroke, cardiac arrest and myocardial infarction. On the other hand, increasing EMS intervention rates could reflect a progressively increasing severity of the medical condition of NHRs, but in our study, mortality rates and severity scores remained stable over the period, except for slight variations.
The progressive unavailability of on-duty primary care practitioners is also a potential explanation, promoting the use of ambulances to transport the patients to the ED, as an alternative to a primary care practitioner evaluation [9] . Another possible explanation could be a change in medical decision processes, arguing for rapid triage decisions that can be taken within the hospital only, such as for cardiac, neurological or respiratory emergencies [12] . An increasing fear of medical errors and possible litigation may be another incentive for nursing home staff to call EMS when facing an urgent situation.
Responses to this increase and potential solutions
Whatever the reason, in order to face this increase of interventions in nursing homes, the EMS should be able adequately to evaluate, treat and orientate NHRs. The current study does not allow determination of the proportion of prehospital interventions and subsequent transfers to the hospital that may be judged appropriate. Nevertheless, these results suggest that dedicated interventions are required to prevent potentially unnecessary transfers to the ED [6] . This potential new role assigned to EMS professionals is, however, problematic in the context of the current limited training and competence of these healthcare providers towards the population of NHRs. The knowledge and skills required of the EMS professionals to adapt to this challenge should thus encompass both clinical and ethical competencies. They include triage and orientation skills, decisionmaking capabilities -supported by non-transport guidelines, initiation of treatments in the nursing home and respect for patient's autonomy -and the capacity to avoid unnecessary transfers to the ED [16] . In the context of limited healthcare resources, this may coincide with an ethical and cost-effective vision. Reported experiences acknowledge the need for such models, with different versions according to the available resources and to the particularities of the EMS [17] . The involvement of paramedics or nurses as primary care practitioners has been demonstrated to be an effective alternative to the classical general practitioner model to handle emergency situations in the community [17, 18] . The use of a decision-making support system with clinical criteria may improve the direction of patients to an optimal level of care within the healthcare system [19] . In a physicianbased EMS model, staffed with experienced EPs, the resources allow likewise evaluation of the ethical stakes and triage of the patients. They can act as a substitute for the general practitioners, providing that all medical information about the patient is easily available, allowing adequate treatment of the patients without requiring their transfer to hospital [13, 20] .
Limitations and strengths
The limitations of our analysis include the use of routinely collected data prone to measurement errors, although the mere count of interventions is accurate. The specific and local context of this study (Swiss region, two-tiered EMS with both paramedics and physicians) restricts extrapolation of the results to other EMS systems. In addition, our analysis did not allow appraisal of the various reasons that may have contributed to the evolution of EMS involvement in the emergency care of nursing home residents. Strengths are the large sample included, as well as the duration of the study, which allows an accurate analysis of the evolution and trends over a ten-year period. 
Conclusion
In conclusion, owing to population ageing, changes in societal values and expectations regarding life-threatening and acute situations, in the context of limited resources, overcrowding of EDs and the relative unavailability of general practitioners, we definitely need to revise EMS paradigms [6, 9] . We should move from the classical concept of the "survival chain", conceptualised to provide rapid transport to hospital, to a patient-centred approach, using EMS resources to manage and triage patients adequately, and to prevent unnecessary ED admissions [21] . This prehospital response to the increased need of medical care for NHRs emphasises the necessity for further analysis; this is a prerequisite for a new redefinition of the roles and competences of prehospital emergency caregivers. Figures (large format)
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